FIRST OVER EVEREST
is again converted into gas by evaporation, its purity is of 95.5
per cent, or even higher.
In such apparatus the resultant temperatures are extremely
low, down to -190° C, so that all cold metal parts have to
be well insulated to prevent, as far as possible, ingress of
atmospheric heat.
Before being liquefied, the air must be thorouglily free from
carbon-dioxide, since this gas, always present in the air to the
extent of at least .03 volumes per hundred, becomes, at the low
temperatures involved, a solid, which would rapidly choke the
plant.
For a similar reason, the slightest amount of moisture present
in the air would be a source of trouble, and this has to be
carefully removed in the "heat interchaagcrs."
As the warm wet air cools, the water is thrown down as a
liquid until the temperature reaches o° C. and it is then deposited
as ice on the metal walls of the interchanger tubes. After
traversing the length of the interchanger and being subject to
still lower temperatures in die rectification columns, the oxygen
which is separated from the air leaves the plant in a perfectly
dry condition.
In the subsequent process of compressing this dry gas for
filling cylinders, contamination with water occurs.
The compressor cylinders must be lubricated with water, for
to use oil would entail combustion, or a violent explosion.
Fortunately, almost all the water is again removed from the
oxygen by the act of compression, since a gas saturated with
water vapour at atmospheric pressure contains only one one-
twentieth of this amount when it is compressed to 120 atmos-
pheres at the same temperature.
For flying purposes the absolute and complete elimination
of moisture is essential for reasons which we shall see later on.
Hence a chemical means of effecting this has to be employed.
At the working pressure of about 120 atmospheres, the
oxygen is passed slowly over solid calcium-chloride which is
able to reduce the water content to the very low figure of .002
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